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(54) SURFACE TREATING METHOD BY SUBMERGED ELECTRIC DISCHARGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a deposited layer having strong adhesive force on the 
front surface of an iron steel, a cemented alloy, or the like by using a material in which the 
powder containing metal halide compound powder is formed as a discharge electrode, and 
generating electric discharge between the electrode and a work piece in liquid in which carbon 
exists. 

SOLUTION: A submerged electric discharge deposited front surface by a TiH2 powder electrode 
is composed of Ti and TiC and bonded to a cemented alloy front surface of a base material 
without containing any oxide. In the reaction with the base material surface in electric 
discharge, since the temperature of the cemented front surface instantaneously reaches the 
boiling point of the material, the deposited Ti and TiC can be diffused and fused to the base 
material side. The component composition from the boundary surface to the base material to 
the front surface of the deposited layer is Ti and TiC, and the boundary surface and the front 
surface are bonded without containing any oxide. This Ti component of the topmost front 
surface part of the deposited layer is oxidized in the air into Ti02, however, the inside is Ti with 
activity. 
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(54) [3Mlf0>*8;2 %*&€lC£«£i&jgLj££& 



(57) [**)] 



(a) ffl QB«ttGTl30) (b) -fTVS^vViT Cfi?BE$f GTT30) 

TW + TI2NW»2m» 

sftwssooss 

ten ra bring* 




(TO wmnxttewaaaui 

© TiH. + -na,S8Htmcj:$2iR4 



t^VJEtt :7.98mm* (OJScnrt 
* B ft : 



[#?TS1|3fc©j£H] 

*««8£S*» ±Clfcl>PI**K±teJtlB*JI©fl:* 
4&£-&tr«®S r 4 *** 4 

[it#«3] ff**l4fcM:2v-f jt*^cf£«©fK«fj 
* Settle J; 5«®*as*& 0 

«4^Xfe|igT-;6fc«£r3S : ££-£, ±fE8fc&DX<fe&B_L : 

**m©#SEi-«**-C±E«« 4 «dJDX<feraT?»«Sr 
-tESKlDXifei^SJLtcSgE^oft-g-ife^-g-tf 
*iE* 5 C 4 *#&41-5«e* 8c«Jc «fc 5£® 

(i«-g-L.T*Dx.fct > ©Srfife^UT«S4 UT^V\ r© 
««4«iDX/feraT?**Sr5l^$-& v -tSEfeiDXfe&aS 
-tKftl»«©3cS«£^j£i- 5 - t Sr#«4-f5«f ft 

[S»jfc®8] S»*«l/iWNL7VN-f^tCffi«E©«tf. 
»«KJ:5«ffi«i3S^ifefw*5v>T, &Snx«i4l^a©^ 
«&5fc£iTO;lfc<k©£fi£?gLTtt«4 LTJfV\ r.©« 
S4«iDX«reTf&«Sr^*^ ±E«fctaX«j)©S® 
©ft«Sr|S3±-f5 £ 4 *#t8 4 i-<5«*ft*{c i ^fgffi 

B5*©'fettSrlHl±*-e-5£4S:#«4-r5*'*»&«fcJ: so 
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[st*« i o ] 9 ctt©ft*%*ic i 

^v*— /<W K©{5Jix^l?fo5£4«ri|*m4-r-5«tfft 
Iff 1 1 J l fc^ LI 0 V^ftriWcfEtt© 

1 2 ] S»*^ 1 ftVL 1 0 v-f iv^tcfe«© 
&T-fc5r 4 4i-«««MHtfcJ: ZStmHkm* 

[»^©8¥*B*Kgg] 

[0 0 0 1] 

L< i«v^^SrS6VN««g©S{clia=i— ^i"* 

fc«ixfc±E©Wtt«r**.**B«aft|ff»c§Bi-5 fc© 
[0 0 0 2] 

[fie*©aan **a«t::j:oT&«*r*iMs©*B*ii 

•tix 5> ©4^3 4 ft o fc£«g©<S^ }ift©al 0 xh 5 e 

(1) WC4Co©^«rS-g-LTBE«g^?gLfc«ffit? 

^^sewsr^p. z<om-&mmnQj:zftvit.&^ su© 

^HSfeflKJDXSrfroT. i!3i«v^g4fl5v^*ttSr# 

(2) (£*TTi) ©J:?{C*DX«^^UT 

^-?-5^4i«iafb^SiS:*fir L, TiiSTic 

fe^o £©B# % Co (a^h) OiJJi/M^- 4 
ft9 5 5&aS^>E^g^#i|s^©r| 3 ^r^^bUT^^5 0 
[0 0 0 3] SIT, ttfeSfff ^co^^Tla l S:«^^Tlft?g 

©s-g-E*&#«te&;s^T. «^a^ ««S5 

0C) te*+-C*MK)DX«rfTv^itaS-*5 (Hfc&D 
lUoT#§liDI (2Jfc&DX) Sr?Tp e ljfc&DX©lt 

a©^*-c-ii, >iafiiJ4sfftHv = 1 4 1 ogtffc 

9x *fcS^t>#^o^*S x 2Jfc&DX©SSSfc&DX^J; 
DT«Moa«#ft<4!i, «IfcHv = l 7 5 04 
i»l±LTV^ 0 (02) 

[0 0 0 4] r*fc©#8fctt«i*fteSfLTtt*V**»* 
©SfC«t<^iau, S^OWC + C o*fcl±T i C 



V 



(3) 
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+c o <oBmmm-£&z k> a, 50 %mg.i*^®.g.*m 

f. 0i*.«WC 7 0, C o 3 0 ©iI?t©g6E-g-&XA© 
S!SliHv = 8 5 0~9 5 0T'fc5dK r.*LtH— 
a>k*£3@®^&©SScfl^X*&31^E-ei3: 2 JfctaXiSt-T 
ST-Hv = l 7 1 0T*fo5o 

[ooo5] L^L^isp>^3lE^^fe^c^3^^T^i, fiav 

[0 006] tt&ttflhPftMSBicttMUl* J: < *tS n> 
tfcv^li&Srifc^S. rim T i JVtcffl^ftl: 
©r% Tncov>t\ r.itfetoaafeSr^sr.t t-r 

[0 00 71 T i 14, K£tf 1 800t> #fc.£fi 300 
SvMBH&fc»{b«B& (T i -O2) lcah>ixT339, It 
{bi&A 1 2 03lcS^tUTV>5i© tiSTV^S. -trTTi 20 

li. JRftfeKttttffiro^xftwI&i&JiiffiK: 
[0 008] T i ttffift* "C»v^»fl:«ait«r»J«UTH: 

SK i:S*>, ffiHKBf&*a< i*Wi\ SUB KL&T 
ffiff (V/cm) #*<*9. feftttSfcfir. 

ffi.nz>~kt>>L>hm.mzixz» ;t*:u r©.k?Kmft: 

«***<i-5fc*fc. «NEIBtr*3<i-Jil2 % ft* 
X. ©Sett. fcL<»i«&3fcS#J:9fgn5lifIl::;ffi 

T i m& T i £E»f««i±awtini*'F5feft-ca)5 r 

[0 0 0 9] :©Ti 25|t3Si-5ig3g^ XlttMBBffifc 

(1) t*W-fc5tfi!£Ltt^ 

SBnfB S = k • d 2 

a^rofrgj v=»t ■ d 3 /6 

gffiat#«©tt S/V=6/d 

(2) ttfl:*S4*flsT«»5fcffiSLfc»-fr 



^©-eeasT i c t&3. ro^c^i^ 
«*£*fcjt-*jtiMSrtsv*fc© («*.«tt«r<rw: % iuk 

1 5 6 0t\ M2 5 0 Ot) K^LTI*. ItSt-fSlgl 

[0 0 1 0] -S±taLfct©tC^LT. ^tSStL 
< tt#J©«ffifcJ:oTS««tt^2^m«*#S:g;t 

SSrSSSl^i-sto^L, ffig©i£vviffB = — T'-i' ^ 

&©fcfc, 02 K*©iii:it>«::itfBi,*:Ji (nfcflnx) 

[0011] tr^ds, &tm*t&&m®i'&& (wc+ 

Co, WC + Co+TiC©^4) ^{C*TUTI4. 

iSttr — ^je»J±^ffiT*>5. *fci@51-g-^t^Si^ 
t©T — ^Sffifc?FpJffiT&5. L*»U ©^©T-;? 

SS^*g«i£#KM:lfcfl;B5.it©:?7 

$ = V A©^®tci42^[tt'T*»v^S!f<t;T/V'5 — VJ^iom. 
W&M»©,fc 5 ft fe©T-fi£g-*-*tii. SgdS-BIIgT?$>5 
[0012] £i±©^SSl^*^, T i ©H«W£«ffim 
t i ©»**S*s»v>g|fl:«aBI (T i o 

*t jQ-r 5 r b iz t£ 5 . r finmm ic» it 5 snt $ 

Bfc5VM±, #*UTV^gf<b'fei©fiSr« : U<^#<^ 
[0013] ©^ffifS t*9t ©ffl-&Sr*«>T^ 

So 



«SUd«:|t«:©B:€l) 



S = 6 • d 2 



(4) 
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£tffc©&f| V=d 3 

ssat^arott; s/v= 



[ooi4] mt % ±E©sss^«5jiis x 

fc»#ttlMb&©Jg#;6*:*t < «^*S»a»V>J5^^-flr>Jg 
^fc&tt&flJi©^^^^^;^©-^ ^ 

iTi«ffit=-f^y^t5tii % %>mtt&< 

[0 0 151 

* J: 5 tc, ^©SSr^x^JSv^^ffi&^&j-^,,, 
*««K:«o-c^s»{tit (t i o 2 ) *s#fc-r*fc 

*BJtLTV*S fc*,*. HlC, T i O2O 30 

!»5>«iaS«:ffifeTflEiaT$>5fc«> (18 0 0*0 % * 

^45r«*J^L{c<v^OT?) ;&DXfc:»tt /f 
[0 0 161 *3S9?»i, ±E©Ra«-«?fti-5fcJe>fC* 

[0 0 17] 

[S&SSr*?jfci-Sfc«>©^g] * 1 ©«W©««PSrtlfc 
S-fcpKLfct©^*. so 



«&Ld li— jZ2©£$) 
6/d 

[ 0 0 1 s ] jg 2 v&®<Dm*&* i z * sstm&mxm 

[ 0 0 1 9 ] M 3 ©3&9i©iB:*;ffctt f c J; 

[0 0 2 0] m4©^©ffi*&«(cj:5^ffi«is^ffi 

HM0-e****£**, -tfB*fc&Dxfes®±{catsEs 

[ 0 0 2 1 ] |g 5 ©*?H©«*&«{:: j; ■sSffiftygjfrfe 
liv ^«©*Slfl:-^ife»^icfife©^jR v ^fc«>, 
». «5fk'fe©*«:S^LT^Lfc't.©S:«f&«© 

[0 0 2 2] f 6 ©3S?|©ffi^&e{c j; 5^B«iS^ffi 
14, 15 2 ©^K^fciijg 5 ©^©wf *tri>fci3V>-c, 

( 0 0 2 3 1 Jg 7 ©|SKO*tf i 
14. Si ^V>b^6©V>-fix^©^9g^*JV>T N m®» 

* lSt b< tt**UTln*.fct>©«rj*»LT««i: L 

[0 0 2 4] S8 ©3SK©*tf firttjc <k 5*®M3S^fe 
ttv mi^VNLm7©v^tti i © 56? gj C j 3 VNT > &&DX 

«v\ wO««i:lfejnix46ira-caS18S:36^$-e-, 

[0 0 2 51 SS9©3S^©SE^& ttlc<t5 ^ steS;& .^ 
11. *l^V^bJg7©^-f^©|g|g, c j :oTiU , D:i;fe 

XS:?tV\ -hlE*an*©4fettS:fiiJ:$*5j;5 lcbfct 

[ 0 0 2 6 ] % 1 0 0»n©«4>tt«|c iifl^ 

9sir*T^ > ffi^^^xv, ^^v-^^ 



(5) 
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[0 0 2 71 11 1 tOSS^Offi^iS^^i^^SteS* 

fl»X4Wc#ft£«fcJfv*fct>OTfc5 0 
[0.0 2 8] ^1 2 0*MO«tf»fttt^±5«ffift!.3a* 

»)X»laB*£*JBv*fc%G>-C*>5 0 
[0 0 2 9] 

TiH 2 li3 0 0 e C«_b^^(C»V^T*^^^JK ( 5 ^ ^ 
0. l/zs-1 0 0 0 /zs) li x tfcmj&<D&mt* : t<D& 

[00 3 0] T i tt£<»fls««ratrr tfr<. 

3KflftV^«T-fc5^fc»m»^^ € toT«!BB{kL, Ti 

i^-gM^#T*iDItti^, ^OWC-CoE 30 
3 0-40 MmRmaxl:*fl6- 1 2 /xznRinax^&il 



S«f irft£ 0 r^fcfe^, LTfc»L<i« 

[0 0 3 2J ta©r-^»«T8«^©»S[ii 

«£j&Mftl 0 0«fci«V^-e % _hEtf>«fc ptc^ y — 
[0 0 3 31 

*J£0!ll. TiH 2 ©tt«10MsKT©»*4ft(DA 

iES : 1 5mm. «f» : 1 1. 4 (fi6 5 0 0 kg/cm 

2) , : jij5mm 

£k Sfll-frA (WC + TiC+Co :GTi30 

(1) J0X*fl=* ®« x ttlfffflftS, 

1 ) JDXftfl: : 

ScIlUM I p = 3. 5 A, s</U*$g t p = 3 2 /x s , 

jnx*m=2^ j£®i*mmm*k (-) 

2) ttJtffBBa* : 

^7^-^SSHv = 6 0 0-9 0 0 (SO^JElO 

g) . 

1 3 * m* ttJitf®a$ l 0 » mRz 

3) fctaSKtr:^* -f^^*S0 JS*: 

tr>»* <*>7. 9 8mm (0. 5c 

m 2 ) 



[00311 ua»t>. ttMas^fttoo^tRn. $&£393 
y - = > ^ <* *tfc«fta&«a-» *> s a* % 

- fli6a«^**ffi*r— iKU TitKfiTi Ct?— 
at) a— >-^£*v5 W^liTitKliTi 

*BB«r9F8dUfcjB«^A (GT i 3 0) (OMMtt 



T i N + T i 2 N (Kff2Aim) << it is * >^4MH5 : 1 



J¥ Uft* 0 . 5 Kg f , Jf #JE* 1 Kgf /cm 2 
S^i^S lm/s, SKH-3, 

[0 0 3 4] ft, ««»R3S*COitKOfcfelCjgffi«-3H. 

2 . 1 mg 

0. 7 — 1. 5mg 



5mg 



0 0-9 0 0Jlg|AffltL<rt\ j&JH LfcgmSKig^ 
^gltHv= 1 5 0 0—180 omgiHwtftif'b. 

[0 0 3 5] (2) »JW6tt*»L<n±bfcri:fc» 



50 



5 0 T i H2»*«Wc±5«^lfc««aatBH: % Ti 



(6) 
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©^a^tTitTiCTfct), SSKfcte*-£<£-t,- 

[0 0 3 6] ^fcfeSLfiStS^jt, 

(SK-3) tgftLt^ ft±*®S8ise«^$^ 

T i&mZttm&mi.lt'rjxftt (SK-3) 
[0 0 3 7] 2) ±IB©J;p{c%^Ufc«^ 

-iasfc^-c^s. r^Ji, ^t^Bn* >;- 
[0 0 3 8J 3) Sfe. »«Adi^j:oT, ADXiSasa- 

I0 0 3 9] ^ffiffi|2. ftfcSc^^^gg^fc^ 
V. T iHzEE®ft*m\z3:zm8im8:Zif : -i-. MILK 40 

(1) mffi*H± 

t i h 2 o>E$t&.smikVFYinmm 1 1 &m 

1) (-) 

nrnnm i p = i o a, ^/w**g T p = 3 2 tf s 

SfeSSffiCOSE^H v=670~900 (jffl^ff l 0 
g) 

2) j£tofrmmm& (+> 
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&tnm&m<z>mstH v = i45o~isso (mfe& 1 

Og) 

-tf£l) 2) J:9ffitto2EH{rj;»)eEStgEfc5 6 
[004 0] (2) U 

Sc«*«E I p = 4 5 A, ^fi, p = o. 5„s 
*DX^ra=2^, JE&Wttttttt (-) 

&&m&cB(omgH v = 2ooo~3ooo caa^fiE 1 

Og) 

&i&m&Womg.H v=1300~2000 («!)3£JE 5 
Og) 

1004 1] (3) ±fg (l) (2) jhb 

^ttSr¥U<S5J65#g;a: LT, ttC*fc_te (i) 
©l) o*ttiu &k (2) ©Attfc-f-sjtoixaai 
fc5V>li, fcffi&tt* (+) (-) {egg*.* 

[oo42] mMm 3 . t i h 2 <omist&w&\zi: $m 

v&mzx&m (sk-s) izw^^mi&m a&iox 
sraaaE i P = 3 . 5 a, * P = 3 2 * s 

ft®S«B(DS!SH v = 900~1000 (SS^flE 1 0 
g) 

ita»*. 4 7 Mm, *«W«i|g*©Ktt*0^ 
(2) ±GXNlfl3. © (1) ©*#CTfllM (SK- 
3) teini««« % ^777-YhStl;J:oT2Jfc!lOI 
Srfr-9fc*|*iSr^i- 0 2jfc!rax^#ii 
Srmm« I p = 3 . 5 A, ^vi-^(s T p = 4 „ s 

*DXI^ra=5 5)-, ^577^ h««CDffitt (-) 
ft«lS®©?EftH v = 1 6 0 0-1750 

[0043] 2^5^!rax^c«t•5SiLv^Ti t 

[0044] &m<o&m<omm 2 . t iHiizak^ 

fc#tt $ e> JcitaS-T 5 fc «> 
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(1) «*tt«lCJ:9«ffc»l£fc9»5£« («=T 
a, Nb, V, Z r ) 

(2) ^{fc&l (59 ■* T i C, T a C, Nb C, VC, B 
C, B<C) 

(3) (WiTiN, hBN, CBN) 

(4) ISpflS* (^J:TiB 2 , I55SH 2 B0 3 , I5p 
^Na 2 B40 7 • 1 OH2O) 

(5) 4vhVT (Y2O3) 

*To*: 0 Z<D*<DftmMb LT, TiBzS^CDfcco, 10 
T i N«r»frG>fcG\ &t*T iB 2 i:Ti N£:^fc>i*rT 

[0 0 4 5] 1 ^X<D*0»^fc«*[4jg«^&&J: 
U (CBNil^Hv5 
[0 0 4 6] 

: T i H2 + T i B2 (7:3 fi*Jt) 20 
«^^# : I p = 5 . 5 A, r p = 3 2 /i s , JdXB#IB 

= 5 #-eii 

:Hv=1 8 5 0-2 5 0 0 («f » lOg) , ? 
* : 24-2 8 ^ mSi; 

®S:Hv = 1 6 5 0-2 5 0 0 ffil5 0g) *S#6> 

OWtttOmg-Cfcofc, *fc x h (Eg-7 30 

ryr/vUTi 20) oi"<v>®, t(«ifHfc:**vWL 

[0 0 4 7] mfZ&ft : Ip = 8A, rp = 8/z 

s, jdxi*ih= &®flM*fric*v*T*M« 

It^fcOitt^ 2. 8fflFOfi»ftS:*bfc. 
flRHMt : MDMH S45C,ffl95i* 0. 5mm 

0. 3 mm/rev, 9J8fli£l£ 16 0m/inin 40 

(HBKVBi LT^S*L5) 
[0 0 4 8] 2) JifBO 1 ft:*DX^ x i/T^T^ 
T? 5 5HBfcO«**#-CJnx bfc 

t«*tt: Ip = 3. 5 A, t P = 4ms, iDI^ = 
5# 

:Hv = 2 1 0 0-5 1 0 0 (fifM 1 0 g ) , JE& 

(-) 

Hv= 1 5 0 0-3 0 0 0 («r£ 5 0 g ) , J?^ 3 2 - so 



3 6 /i m 

^Hv = 5 0 0 0 i:s9^H, ^t^yKOlOO 
0 OfCftCt^TfcO. CBNOSOOOlCEfttTV^ 

WBK»6*»< ft LT» 9 % 

[0 0 4 9] Xffiffl 5 . 

:TiH2 + TiN (7:3 fiSJt) 

1) lftA0X&#: 

: I p = 5 . 5 A, t P = 32/zs, JniXNFBB 

= 5# 

«S :Hv = 1 0 5 0-1 8 0 0 (ffifX 1 Og) , m@ 
(-) 

— JfcjDX0>*$>B*tt. T i B 2 »Aa-Cttftt^rixtt 
T i B2«raAUfci*teftv^««*Kv\ 

2) JlIB— 2WmX<DSL ^9 7 T ^r hm®T*2»:iDXSr 
*Tofci§^<Z>SSti:H v = 1 7 0 0 — 2 3 0 O&flEfcft 
5o 

[0 0 5 0] H*g#J 6 . 
nM&ft :TiH 2 + TiB2 + TiN (2 : 1 : 1) 

1) i&ani©*»ct««ME 
irax^#fi^ffi^ i t m«R % Jdx«fIH = 5 # 

Hv = 20 0 0-2 3 0 0 (fllOg) 
J¥£ 1 2 — 1 8 

2) 2 5fcbDXSr^^7r>f hllWotS^ 
Jrax*#tt*ft« 1 i: PQ«K J0XI*KI = 5 # 

Hv = 2 5 5 0- 6050 mM 1 0 g) 
1 4 — 1 8 Mm 
SlJ£W£«:i(< tt)50gri:t^i:Hv=1 80 01ft 

[0 0 5 1] 5SW<0!Sfc<WElB 3 . £Jl±ifi-<fcSllfi<0» 
5 e T i Hiffi^©l**X"T?tt«KHt**tttifJB< 

5fc»^ Nb.Ta.tKltNbC, TaC^m 
fejh,Tl^*P»-Cfc5) 

[0 0 5 2] Ta, Nb, V«:T i Hz 1 0 %Sff*D 
*.T**« 1 t ofctt*»T a , N 

btHv = 600-7 0 0, VC9 0 0tBI«:±#t 

Itl 0-2 0 Mmi:^^*QX^1S-X?*ta-r5o 
[0053] Nb, TaC, VC»WBII*m W 



13 

tto *Oi*> Hv=900~1050tli > 

[0 0 5 4] StmmZmoT&l&A. £i±^fc.t5lcT 
iH2$r£*iL-C, ¥^fcL<ll, TiBz, TiN4 

f^rtwi^ofc. t i H2**ft*a8*m»c 

*fbT«*i-5S4fi, JB9j©Xtt©KB©qrctt2© ic 

K x T i ©ftftftlc J:oTit«l,fclUtosftj6»< fc^fc 
[0 0 5 5] r©MS*J£g-r*vlf, &«©*3*fl;fc£ 

5. 

ZrH 2 , VH. VH2, NbH, T a H, FeTi 
H2, LaNisHe, T i Mn H2, NaBH< 
r©rt % — mt VXZ t H2fcov>T3IR8r?Tofc©-e 
Xtt«l6 & LT^So Z r Mttfttt« BftttfcfciV 
fnftt-^OftXM&bT, JimFfcfcfWISJtS. -gjgij 

[0 0 5 6] mmw7. ZTH2<D&-tz*mmwitm 

C&ft-eEEgtitt L mm&*)6, 5 0 0 Kg/cm 2 ) x 30 
£S**SK- 3 tcSJU I p = 5. 5A, tp = 32 M 
TiDXU *»T5fc*4ftI:tttrrJ:<J§«-*-5. 5# 
Ani-Cff* 8 ~ 1 0 v 6!SH v = 66 0~6 9 0T 

»*DX*ffofciM-©«iWfefrtti p = 3. 5 A, rp 
= 4 # s, /77r^ hftffi (-) £±9, se$Hv = 
1350~2000~235 0#»t>;h<3„ 
[0 0 5 7] &m<0£M<Omi8iS. . T/P* = !7A X £ 40 

*f4<HJtv^, B**ett©it^fts**£>K&-t- 

<r> £ 5 fc*g-U:T i H2»*tS®«i3g^ J g5.si:-r5^ 
*5 = »A-hfcTiH2+Al©ff»*ft»c < fc.5«* so 



1 ^BB¥ 9-192937 
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[0058] mmw8 . wmmtts i & 1 1 x 

frS.?* iJ*. hUftT i H2»A 1 ©fiftJt3 : 7 ©JE 
ftftl p = 5A, tp = 32js 
SSO^U. 5SStHv = 4 0 0~6 0 oumr-hz 
2^ Ip = 20A, xp = 260ys ©^©Bffi^Jfgg 
(1, Hv=l 4 OOSSlCtSi-5. £©«*BBftT-£ 

[oo5 9] ^m<ommco^m6. ft&&m<v*>izmm 
t^t>tm > n»»>9. £©tmt>. & 

ttftiE&a&ffiOttfe&fcS. T i t 6%A 

1 4%V©#ifS|.fil 0 0 kg/mm 2 ^S©5I ofg »J 3£g£i 
^*-^@SHv = 2 6 01Sffc5. rill: 
Z r H 2 0£&tttttt-Cftas«k9«:i?V\ mi. 7 en 2 

Ip = 5. 5 A, tp = 32M-e*m 
SSHv = 6 6 0~6 9 0, J?*. 1 0 u mfcfcTV*. 

^77 7 -l'K«ffiT?rifc!BI^5iHv = 13 5 
0~2 0 0 0afiiS^t > jtTV^5. r.©SDXSrNi-A 
1 -T i -Nb-Tt*it»L»ttIU mm<Dig 

[0 0 6 0] «Ji©*iKfjteftv^r» ttttstm («« 

■*©**» fllXtJ*S-&&, ftVfcNi. Co^Sr 
[00 6 1] 

[a$9§©gl£] £Lh©*D<, Ti, Zi, V, Nb, T 

«+ fts*^ $ r t k J: 9 % mm. m&&&<$<o3tm\z. 

^J5e«3»^?Sr«PoSBCMin~»l 0 // m©J¥^^oit 

feffe©^J (WC + Co) teif<AffTs 1/2-1/3 
Oft* 4**. *fc. ±E©**fls1b©^|c» SESSrJr 

T i B2, T i N, T i C, TaC, 
NbC, VCfcaf*«Ai-jT,tf, 3E»C««fcJ:#S*5 
- iAS ^^5. Ta, Nb, V©*JRfr£»ftftA-|cAl 

[BBBOftftftftn] 

[@1] WC + Co©S-g-ife©EEi^ft:5rSffit UTl 

[S2] JE»«:^«ffi^c^^^fc^g.© l^fc& n XSX yt 

2 j5^dx^{c*3 ft 5a«!a*j©«!.aB»fs©pa([«^s 

[0 3] «KKftftJH©ftftfr»i-B-p«>«. 
[^■§-©RW] 
1 2 



(9) 



^^^9 - 1 9 2 9 3 7 



-ifeJOX 




















WC-Co 



S50C 



^fesnx 



fflea c+x-o 



e# s 5 o c 



1 #BB¥9- 1 9 2 9 3 7 

[02] 



WC + CoE»*CJ:4 

i ixinxRu 2 &uaT.&cD mm m 




(b) ss»jdx (2e>:aix) 

H v 1 7 5 0 




MteMMJ: (2»Jpx) <Dm^wm 



(11) 



#fS¥9 - 19 2 



[03] 

(a) iftS (H&**6Ti30) (b> -T^>2^i/>a (jg?l#GTi30) 

TiN + Ti2Nmj?2 Mm 
SB^HV3500fUg 
Ion — mixing* 




© TiH 1 ff^©@ic < tsjfemsrisic«ts 

. ® TiH l + TiB i £E$J#S&ICj;.5ifcS4& 

: 7.98mm <t> (0.5cm 1 ) 
fttti&ti : 0.5kgf «fc o T ftttVEEJj 1 kgf /cm* 
^&££:1m/s 'r-iT.OPi : SK-3 

SIS: 



(72)5SSf?# ft£ (72)fS9!# Mm *B] 

*»JM^#m»rt**/T112#ift©12 JtCMB^HtHKACrtrTB 2f3t 

^•S-Mm^ai2A*^S661-51 (72)3£91# BgSi. 

(72)^§q# «>ffl PEft HOSC9 ! HtmS.%a>ffi-TS29 3^ 



